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lq,ic  iso]ncrs  arc cliflcrc]lt rcalizatio]ls  cIf a lo:,ic funclio]l  whi(ll have tlIQ s4111c  II II IrIIJCi of tlallsis-
IOIS l)ut h a v e  ]lc)]~-isol!lorl)llic  gra])lls whc]I tlIc p,ra])hs  drc lalwld Jvitll rcs})cft to tllc in])uts.  lq,ic
isc)]llers lIIay lIavc Sigltificalltly dif[crcllt  I)olrcr rcquircrllcllts  dcj)c][di]lg 0 1 1  tlIe ac(ivity  of tlIc ill])llt
sip, ]lals CVCII tllougll  tlIcy lIavc t}Ic sa][lc ]Iull)lwr of trarls)sto  Ih. A  ]Iculis(i(- IIIC?ISLIIC  of sigl!al  a(tiv-
ity cau lead to s igni f icant  o])til)li7aticms irt ]m~vcr-(lrivcll  lop,ic dcsif,lt  a< SIIOWII  by several  cxa  II I] Ilcs
]II(s(IItctl ill  tlIc ]Ia]IcI.
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‘J’IIc  thrust tolvtmls  lower  ]Jower  ill VIISI  i s  IIlotivatccl l~y tlIc d u a l  co]lsidcvatio]ls  of coolillp,  31) silicol]
aIId ~jrovidillg  al I extcIIdcd  oljcratillg,  life 011 I)a((cry  ]jowcr. \f’llile  lIIos( of {IIC  l-csctircll  o]t low ],o]vcr  lIas
focIIscd 0 1 1  low vc,ltap,c  tccl II IcIlop,y,  tllcrc  lIa S not lJCCII  II IIICII  rfwarcll  C1OIIC it] }miv(r-dliv[rl  l(,p,ic {Icsip,l).
‘J’llis ])aj)cr  l)rcscllts  SOIIIC IICW tccll]li(jl]cs  for ])mvcr  o]]tillli7atioll  ill logic.  dcwig,  il. \l’c first dcvclol) tllc
colIcc])t  of logic isoll)crs wllicll arc diflcrclltl rcalizatio))s  of a ]o:, ic function  w]licll  lIavc tltc SaIIIC  ]iullll}er  o f
(ra]lsistors l)utl ltai’e  ]Io]I iso]llc)] j]llic gra])lls \vlIclI tllc gIa]IIIs  arc laklcd wi th  rcs}lcct  to tlIc i]l])uts. ‘1’IIIIS,
for CXalllJ)]C!, a IWO ill])ut NANI)  gate ]Ias t~vo isoll)crs dc])clldillg 011 lIOW ilIc  sip,t,  a]s  iir~  assip)licd  to t.lIc
s e r i e s  tra]lsist,ors  i]) tl)c II-1ogic  I)]ocli. W C  slIow  t h a t  CVCII tllo(lp,ll  tlIc tww ill],uts  to tllc hTANl)  gate are
fullctioll{illy  cqllivalcllt,  tlIc iill)uts  aIc llc~t  cqllivalc]lt  flolll  a collsidclatio]l  of tllc ]Iolvcr rcquirclllrllts  f o r
i}ll)ut swit.cllillg.  IVc slIc}w tlIat cvcl  I sill)])lc functions  like  a l-l)it ful l -adder  CaII lIavc very large isolllcric
cardiliality  (tllc total  llurlll~cr  o f  logic isolllcrs)  witlI  si}:l]ifical}t  diflircllccs  ill tlIc ])olvc~- rquilcl[lcllts  of

. .
V[irlous  ]sc)]rlcrs. ‘1’lIc ])mvcr  rcquircll)clits  of  tllc  isolllcrs  d(])cIId  0 1 1  tllc l)cllavior  o f  (lIc illl,llt  signals
w]iicll is forll)alizcd  ill [lIc cmlcc]~t  of sigltal  act iv i ty . ‘1’]Ic si~,ll:ll  ;lc(i\,i(y i s  a ]l)casurc  o f  tllc  transition

frcquc]lcy  of tllc  sif,ll:il.  \\7c dcl’clo]) lIIC )Iotioll of sig[lal  lr\cl lvllicll  alloits  tlIc lor,ic dcsi~,tlcr (or lop,ic
sylltllcsis  too]) tc c)ljtail)  a ]Icuris(ic  ]IIcasllrc  (]fsi~,llal  a c t i v i t y .  \l)c tllcll slIoiv  lI(I\Y  this klIcIlvl((lp,c  ca]I 1)(
USC(I to o])tillli7c  tlIc lo~)ic dcsigII for ljcl}vcr  l)y tlIc usc of t\vo rules of tllu]tll).  \\’c ]Ircsctll  sc\’cIal cxa II I] Ilcs
((, slIo\v tlic IClalio]!slli}l  l.~ct!vcc]l sig])al  ]cvcl a]I(l  si~,rlal ;tcli\’i(y aIId tllc di(l”rrc])t ])ow(,r Ic,qlli[vlllcilts
c)f tllc logic isollicls  f o r  caclI cxalll])lc. ‘J’lIc  cxaIII],lcs  itlcludc rr 16 I)it early l(mkalIca(l  a(l(lcr,  a  l&llit
ri~l])lc-carry adder, arid  several ralldolilly  sylltllcsizcd  lo~, ic dcsir,lls.
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